The mechanical property, hot corrosion resistance and phase stability of a new-type directional solidification nickel-base superalloy named DZ468 that was developed independently by Institute of Metal Research, Chinese Academy of Sciences were investigated in this paper.The rupture properties of DZ468 alloy are nearly the same as those of DZ4125 alloy and its hot corrosion resistance property nearly the same as that of IN738 alloy under the same conditions. There is no finding TCP phase in the DZ468 alloy after aging at 900°C for 1000h. DZ468 alloy displays excellent phase stability.
Introduction
An increasing demand for the higher efficiency of gas turbines leads to the necessity of rising their operating temperatures and stresses, which requires a continued development of high strength superalloys for gas turbinecomponents. Hot corrosion resistance is also important for industrial turbines, which are used for longer term than jet engines. Furthermore, oxidation resistance needs to be improved because of the general increase in the inlet-gas temperature of turbines [1, 2] .In order to improve high temperature strength, it is necessary to add Al, Ti, Nb, Ta, W, Mo,and so on. In order to gain good hot corrosion resistance property, Cr is indispensable alloying element in superalloys for maintaininghot corrosion resistance [3, 4] .However, the improvement in one property by adding one or more elements into the alloy may be accompanied by the deterioration of another property [5] .For example, the addition of Re improves both high-temperature creep strength and the hot corrosion resistance [6, 7] .However, increasing in the Re content in SC superalloys has the propensity to precipitate Re-rich topologically closed packed (TCP) phases which is known to reduce creep rupture strength [8] .DZ4125 alloy is one of using operating turbine blade with excellent mechanic property. IN738 alloy with excellent hot corrosion resistance was broadly using to produce industrial gas turbine blades. In this paper, we hope research a new alloy with the same mechanical property as that of DZ4125 alloy and the same hot corrosion resistance as that of IN738 alloy on the basis of good phase stability.
Experimental Procedures
Table1 shows the compositions of test alloys. The tensile tests were carried out in a DCX-25T type universal test machine.SEM was used to observe microstructure. The specimens used for SEM were electrolyzed in a solution of 5ml HNO 3 +10ml HCl+5ml H 2 SO 4 +100ml H 2 O with a voltage of 7V. Rectangular specimens with dimensions of 10mm×10mm×8mm were cut by the electrical-discharge method.
The surfaces were polished down to 1000-grit alumina paper. A mixture of 75% Na 2 SO 4 +25% (mass fraction) NaCl was used for hot corrosion experiment. The specimens and mixed salts contained in an Al 2 O 3 crucible were placed in a muffle furnace after the furnace reached the desired temperature. The hot corrosion tests were conducted at 900°C. 
Results and Discussion
Microstructure.As shown in the Fig.1a , the microstructure of as-cast alloy are composed of γ, γ′, carbides of MC type, (γ+γ′) eutectic and a little boride at the edge of (γ+γ′) eutectic. Fig.1b shows the size of γ′ phase is large and the shape is roughly cubic. Most γ′ phase particles show cube shape, but some reveal exaggerated octagonal form.Microstructure of DZ468 alloy after heat treatment shows in the Fig.2a . After heated, γ′ phase show good cubic shape and the variant size of γ′ on inter-dendrite region and dendrite core is rather small as shown in the Fig.2b and Fig.2c .The microstructure of DZ468 alloy after aging at 900°C for 1000h was shown in the Fig.4 . After prolong exposure, Coarsening of the γ′ was observed and there is no finding TCP phase in the Fig.4 . The types of carbide only are MC and M 23 C 6 and there is a very small amount of acicular M 23 C 6 . It can be seen from Fig.2 and Fig.4that DZ468 alloy displays excellent phase stability and uniformmicrostructure. Tensile Properties. As shown in Fig.4 , the change of tensile strength and yield strength of three alloys is similar. When temperature is lower than 760°C, the tensile strength and yield strength of three alloys change slightly with increasing temperature. When the temperature is more than 760°C, the tensile strength and yield strength decrease sharply. The tensile strength and yield strength of DZ468 alloy is nearly the same as that of DZ4125 alloy in the same condition, but its more than that of IN738 alloy. The elongation (δ) and reduction of area (φ) are not without significant change from room temperature to 760°C in three alloys. When the temperature is more than 760°C, δ and φ quickly increase. As a whole, Ductility of DZ4125 alloy displays better than that of DZ468 alloy in lower temperature, but difference of ductility between DZ4125 alloy and DZ468 alloy is slightly in higher temperature.
Creep Rupture Properties.It can be seen from Fig.6 the creep rupture life of DZ468 alloy is similar that of DZ4125 alloy and observably more than that of IN738 alloy. From Fig.1 , it can be seen the sum of Al, Ti and Ta respectively is 14.2 %( atom fraction) in DZ468 and13.8%( atom fraction) DZ4125 alloy. Hence, the γ′ volume fraction of DZ468 and DZ4125 is equivalent. In the DZ4125 and DZ468 alloys, the total content of strengthening γphase element W, Mo, Re is almost equivalent. Hence, creep rupture life of DZ468 alloy is similar to that of DZ4125 alloy.
Hot Corrosion Resistance. Fig.7 show hot corrosion dynamics curves of DZ4125, IN738 and DZ468 alloys. Both the DZ4125 and IN738 alloys exhibit larger depth changes than DZ468 alloy. The absolute value of the depth change is the largest in the DZ4125 alloy and the smallest in the 556 PRICM7
DZ468 alloy. The element, Cr is well known to play an essential role in hot corrosion resistance, since it promotes the formation of a protective Cr 2 O 3 scale [9] . Although the DZ468 alloy contains the middle Cr content among three experimental alloys, it shows the best hot corrosion resistance. This is due to Re content (2 mass %) in DZ468 alloy. As already reported, Re is effective in improving hot corrosion resistance as well as creep rupture strength [9] . Furthermore, DZ468 is a kind of low segregation alloy which has own uniform microstructure and chemical composition. 
Conclusions
A new-typed directional solidification nickel-base superalloy that is named DZ68 was designed by low segregation technology. Microstructures of DZ468 as cast alloy are composed of γ, γ′,γ+γ′ eutectics, MC type carbides and a few borides. After heat treatment, the microstructures of DZ468 alloy are composed of γ, γ′, MC and M 23 C 6. DZ468 has excellent phase stability.The tensile and rupture properties of DZ468 alloy are nearly the same as one of DZ4125 alloy.The hot corrosion resistance of DZ468 alloy is nearly the same as that of IN738 alloy at the same conditions and more than that of DZ4125 alloy.
